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THE IDENTIFICATION OF THE ANALYTE IS ACCEPTABLE; THE REPORTED
VALUE MAY BE BIASED HIGH
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1. UNFILTERED HEXAVALENT CHROMIUM SAMPLE RESULTS FROM FEBRUARY
2020 THROUGH AUGUST 2022 WERE USED TO DEVELOP ISO-CONCENTRATION
CONTOURS IN mg/L. ISO-CONCENTRATION CONTOURS ARE SOLID WHERE
DATA DENSITY ARE SUFFICIENT (E.G. SAMPLE RESULTS ON EITHER SIDE OF
THE CONTOUR) AND DASHED WHERE INFERRED DUE TO LOWER DATA
DENSITY (E.G. SAMPLE RESULTS ON ONLY ONE SIDE OF THE CONTOUR). THE
ISO-CONCENTRATION CONTOURS WERE DRAWN BY THE HYDROGEOLOGIST
BY HAND AND WERE INFORMED BY THE GROUNDWATER FLOW DIRECTION
BASED ON THE POTENTIOMETRIC SURFACE DEVELOPED USING WATER
LEVEL ELEVATION DATA COLLECTED ON JULY 6, 2022.



2. DATA COLLECTED USING DIFFERENT SAMPLING METHODS (I.E., IN SITU
SCREENING, WELL DEVELOPMENT, AND LOW-FLOW SAMPLING) ARE NOT
ALWAYS IN AGREEMENT, AND INITIAL LOW-FLOW SAMPLE RESULTS MAY BE
BIASED LOW (SEE DATA RESULTS FROM RA-33I). IN LIEU OF CONDUCTING
ADDITIONAL LOW-FLOW SAMPLING, ALL DATA PRESENTED FOR THE
FOLLOWING WELLS WERE USED FOR CONTOURING: RA-28I, RA-29I, RA-34I,
RA-37I, AND RA-47I.



3. GROUNDWATER ELEVATIONS WERE MEASURED ON JULY 6, 2022 AND WERE
GRIDDED USING THE KRIGING ALGORITHM IN GOLDEN SOFTWARE SURFER
VERSION 14 TO GENERATE THE ESTIMATED POTENTIOMETRIC CONTOURS.
THE CONTOURS WERE MANUALLY ADJUSTED. THE SIMULATED
POTENTIOMETRIC CONTOURS REPRESENT AVERAGE JULY 2022 CONDITIONS,
AS REPRESENTED IN THE GROUNDWATER FLOW MODEL. ALL
POTENTIOMETRIC CONTOURS ARE PRESENTED IN FEET ABOVE MEAN SEA
LEVEL (FT AMSL).
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FIGURE 2
HEXAVALENT CHROMIUM RESULTS, INTERMEDIATE SAND, 2020-2022
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Figure 2-2
Hexavalent Chromium Plumes
Puchack Well Field Superfund Site
Pennsauken Township, New Jersey
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Puchack Well Field Superfund Site 
Pennsauken Township, New Jersey
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Notes:



1. The value posted below each well name represents the hexavalent chromium (unfiltered) concentration in micrograms per liter (µg/L) that were collected from June



2017 to December 2017.



2. Iso-concentration contours represent hexavalent chromium (unfiltered) concentrations in µg/L that were collected from June 2017 to December 2017.



3. U - The analyte was not detected at the reported detection limit (i.e., the value preceding "U" qualifier).



4. UL - The analyte was not detected. The reported detection limit (i.e., the value preceding "UL" qualifier) is biased low.



5. HIW-M-0 refers to the Phase II Pilot Study Horizontal Injection Well (HIW).



6. The approximate location of the sanitary sewer line was provided by the Pennsauken Sewerage Authority.



7. The locations of the hazardous liquid pipeline and gas transmission pipeline are approximate.



8. Potentiometric contours (blue lines) were measured in December 2017. The groundwater elevation for each contour line is feet above mean sea level (ft amsl).



General Approach for Middle Aquifer Injection Series Installation:



1. Injection well spacing is 60 feet.



2. Install the center injection well first and then move outward to either side.



3. Collect groundwater screening samples from the target aquifer during well drilling for on-site analysis of Cr6+ using HACH kit; and also collect screening



sample during well development for on-site analysis using HACH kit.



4. If the well is contaminated above 200 µg/L of Cr6+, drill the next well outward. If the well contamination is less than 200 µg/L of Cr6+, consult with the



Contracting Officer if next well is needed. If the outer well is contaminated, consult with the Contracting Officer if additional wells are needed.



Approach for Injection Series M5:



1. Install INJ-M5-151 first and then the next well to the west in sequence.



2. Collect groundwater screening samples from the target aquifer during well installation.



3. If the well is contaminated with Cr6+ above 200 µg/L, drill the next well. If the well contamination is less than 200 µg/L of Cr6+, consult with the Contracting



Officer if the next well is needed.



4. Use EX-M-08 as the extraction well. Supplement water from EX-M-03 as needed.



Approach for Injection Series M6:



1. Collect groundwater samples from RA-M4-101, RA-M4-102, RA-M6-101, EX-M4-104, RA-37M, APS-MW-02, TMW-03M, RA-32M, RA-33MA, AND RA-09M



for on-site analysis of Cr6+ using HACH kit.



2. Determine the extent of Cr6+ contamination using the sample results.



3. Determine the preferred location for injection series M6 which should be placed between the 200 µg/L and 500 µg/L contour lines.
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Injection
Series Ext. Well Inj. Wells No. of Inj.



Wells



Inj. Rate
per Well



(gpm)



Inj. Well
Diameter



(inch)
Series M1 EX-M-101 INJ-M1-111 INJ-M1-112 INJ-M1-113 RA-27M RA-30M 5 15 2 or 4



Series M2 EX-M-101 INJ-M2-121 INJ-M2-122 INJ-M2-123 INJ-M2-124 INJ-M2-125 5 15 4



Series M3 EX-M-103 INJ-M3-131 INJ-M3-132 INJ-M3-133 INJ-M3-134 INJ-M3-135 5 15 4



Series M4 EX-M-103 and EX-M-104 INJ-M4-HIW 1 150 4



Series M5 EX-M-08 INJ-M5-151 INJ-M5-152 INJ-M5-153 INJ-M5-154 INJ-M5-155 5 15 4



Series M6 EX-M-103 and EX-M-104 INJ-M6-HIW 1 150 4



Series B1 EX-M-103 INJ-M-13 INJ-M-14 INJ-M-15 INJ-M-16 INJ-M-17 5 12 2



Series B2 EX-M-102 INJ-M-18 INJ-M-19 INJ-M-20 INJ-M-26 4 10 2



Series B3 EX-M-102 INJ-M-27 RA-08M INJ-M-29 INJ-M-34 4 Note 1 2



Pilot Study EX-M-08 and EX-M-03 HIW-M-0 1 150 4



Note 1: The injection rate varies based on the maximum injection rate achievable. Target 10 gpm for INJ-M-34. RA-08M, INJ-M-27, and INJ-M-29 will be
injected under pressure to achieve 10 gpm.
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Notes:



The value posted below each well name represents the hexavalent chromium (unfiltered) concentration in micrograms per liter (µg/L).



Iso-concentration contours represent hexavalent chromium (unfiltered) concentrations in µg/L.



Results from June 2017 and December 2017 are shown on this figure.



1. U - The analyte was not detected at the reported detection limit (i.e., the value preceding "U" qualifier).



2. UL - The analyte was not detected. The reported detection limit (i.e., the value preceding "UL" qualifier) is biased low.



3. The locations of the hazardous liquid pipeline and gas transmission pipeline are approximate.



4. Potentiometric contours (blue lines) were measured in December 2017. The groundwater elevation for each contour line is feet above



mean sea level (ft amsl).



* RA-43D was not analyzed for hexavalent chromium (unfiltered). Therefore, the filtered hexavalent chromium result is shown.



Injection
Series Ext. Well Inj. Wells No. of Inj.



Wells



Inj. Rate
per Well



(gpm)



Inj. Well
Diameter



(inch)



Series LA1 EX-L-6 INJ-L-11 INJ-LA1-111 INJ-LA1-112 INJ-LA1-113 EX-L-5** 5 18 4



Series LA2 EX-L-5 INJ-LA2-121 INJ-LA2-122 INJ-L-20 INJ-L-21 INJ-L-22 5 18 4



Series LA3 EX-LA-101 / EX-LA-102 INJ-LA3-131 INJ-LA3-132 INJ-LA3-133 INJ-LA3-134 INJ-LA5-156** 5 18 4



Series LA4 EX-LA-101 / EX-LA-102 INJ-LA4-141 INJ-LA4-142 INJ-LA4-143 INJ-LA4-144 INJ-LA4-145 5 18 4



Series LA5 EX-LA-101 / EX-LA-102 INJ-LA5-151 INJ-LA5-152 INJ-LA5-153 INJ-LA5-154 INJ-LA5-155 5 18 4



Series LA6 EX-L-6 INJ-LA6-161 INJ-LA6-162 RA-14D EX-L-7 INJ-L-39 5 18 4



Series LA7 EX-LA-103 INJ-LA7-171 INJ-LA7-172 INJ-LA7-173 INJ-LA7-174 INJ-LA7-175 5 18 4



Series LA8 EX-LA-104 INJ-LA8-181 INJ-LA8-182 INJ-LA8-183 3 18 4



Series LA9 EX-L-8 RA-6D INJ-L-18 INJ-L-19 INJ-L-25 Note 1 5 Note 2 4



Notes:



1. The combined flow for INJ-L-26 and INJ-L-27 should be 14 gpm, or injected into the two wells in sequence at 14 gpm each.



2. The injection rate for INJ-L-19 is 14.3 gpm. INJ-L-18, INJ-L-25, INJ-L-26, and INJ-L-27 will be injected under pressure to achieve 14 gpm or higher.



** The wells were placed into a different injection series to utilize the excess injection capacity from that series.



General Approach for Lower Aquifer A-3a Unit Injection Series Installation and Injection:



1. Injection well spacing is 120 feet.



2. The Contractor shall install and inject into injection series LA5 first among the Lower Aquifer A-3a unit injection series.



3. EX-LA-102 is a contingency well in case EX-LA-101 is not productive to support water requirements for the injection series.



4. If the outer most well is contaminated with Cr6+ above 200 µg/L for any injection series, consult with the Contacting Officer to determine if additional wells are



needed.



5. All Lower Aquifer A-3a Injection Series shall follow this general approach. Additional specific requirements for select injection series are listed below.



Approach for Injection Series LA1:



1. Install INJ-LA1-111. It should be at the same depth interval as RA-4D.



2. Install INJ-LA1-112. Collect screening samples to determine screen depth within the A-3a unit.



3. Install INJ-LA1-113 if INJ-LA1-112 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



Approach for Injection Series LA3:



1. Start with INJ-LA3-133. Collect screening samples to determine screen depth.



2. Move onto INJ-LA3-132. Collect screening samples to determine screen depth.



3. Install INJ-LA3-131 if INJ-LA3-132 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



4. Install INJ-LA3-134. Collect screening samples to determine screen depth.



Approach for Injection Series LA4:



1. Start with INJ-LA4-142. Collect screening samples to determine screen depth.



2. Move onto INJ-LA4-143. Collect screening samples to determine screen depth.



3. Install INJ-LA4-141 if INJ-LA4-142 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



4. Install INJ-LA4-144 if INJ-LA4-143 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



5. Install INJ-LA4-145 if INJ-LA4-144 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



Approach for Injection Series LA5:



1. Install INJ-LA5-152, INJ-LA5-153, and INJ-LA5-154. Collect screening samples to determine screen depth.



2. Install INJ-LA5-151 if INJ-LA5-152 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



3. Install INJ-LA5-155 if INJ-LA5-154 is contaminated with Cr6+ above 200 µg/L. If not, consult with the Contracting Officer to determine if the well is needed or not.



4. Install INJ-LA5-156 if INJ-LA5-155 is contaminated with Cr6+ above 200 µg/L. If not, no well is needed.



Approach for Injection Series LA6:



1. Injection into INJ-L-39 is optional only if there is extra injection capacity from the extraction well.



Approach for Injection Series LA7:



1. If the Cr6+ results from INJ-LA5-151 through INJ-LA5-153 and RA-LA5-101 are above 500 µg/L, then proceed to install injection series LA7. If not, consult with the



Contracting Officer to determine if injection series LA7 is needed.



Approach for Injection Series LA8:



1. Installation of this injection series depends on the Cr6+ concentrations (e.g., > 500 µg/L) at INJ-LA2-121 and INJ-LA2-122. Consult with the Contracting Officer



after sampling results have been received for INJ-LA2-121 and INJ-LA2-122 to determine if this injection series is needed.



2. If injection series LA8 is not installed, then a monitoring well shall be installed at the INJ-LA8-183 location.



Approach for Injection Series LA9:



1. The injection rate varies based on the maximum injection rate achievable. INJ-L-18, INJ-L-25, INJ-L-26, and INJ-L-27 shall be injected under pressure to achieve



14 gpm.
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INJECTION SERIES F3



INJECTION SERIES LB6



Injection
Series Ext. Well Inj. Wells No. of Inj.



Wells



Inj. Rate
per Well



(gpm)



Inj. Well
Diameter



(inch)



Series LB1 EX-LB-101 INJ-LB1-111 INJ-LB1-112 INJ-LB1-113 INJ-LB1-114 4 30 4



Series LB2 EX-LB-101 INJ-LB2-121 INJ-LB2-122 INJ-LB2-123 3 30 4



Series LB3 EX-LB-102 INJ-LB3-131 INJ-LB3-132 INJ-LB3-133 INJ-LB3-134 4 30 4



Series LB4 EX-LB-103 INJ-LB4-141 INJ-LB4-142 INJ-LB4-143 3 30 4



Series LB5 EX-L-10 INJ-LB5-151 INJ-LB5-152 INJ-LB5-153 INJ-LB5-154 INJ-LB5-155 5 30 4



Series LB6 EX-L-10 INJ-LB5-156* INJ-LB6-161 INJ-LB6-162 INJ-LB6-163 RA-35D 5 30 4



Series F1 EX-L-10 INJ-L-32 INJ-L-33 RA-30D 3 30 4



Series F2 EX-L-10 INJ-L-28 INJ-L-29 INJ-L-31 P-MW-22D EX-L-09 5 30 4



Series F3 EX-L-10 INJ-L-34 INJ-L-35 RA-29D INJ-LB5-150** 4 Note 1 4



Note 1: The injection into INJ-L-36 and INJ-L-37 shall not be needed under normal circumstances. The two wells shall be treated only if hexavalent



chromium is detected in these two wells. The wells shall be injected under pressure to achieve 10 gpm each.



* The well was placed into a different injection series to utilize the excess injection capacity from that series. 



** INJ-LB5-150 is a contingency well. If installed, the well will be injected together with series F3 wells to utilize the excess injection capacity from



that series. 



Notes:



1. The value posted below each well name represents the hexavalent chromium (unfiltered) concentration in micrograms per liter (µg/L).



2. Iso-concentration contours represent hexavalent chromium (unfiltered) concentrations in µg/L.



3. Results from June 2017, August 2017, and December 2017 are shown on this figure.



· U - The analyte was not detected at the reported detection limit (i.e., the value preceding "U" qualifier).



· UL - The analyte was not detected. The reported detection limit (i.e., the value preceding "UL" qualifier) may be biased low.



· K - The analyte was detected. The reported value (i.e., the value preceding "K" qualifier) may be biased high.



4. The locations of the hazardous liquid pipeline and gas transmission pipeline are approximate.



5. Potentiometric contours (blue lines) were measured in December 2017. The groundwater elevation for each contour line is feet above



mean sea level (ft amsl).



General Approach for Lower Aquifer A-3b/c Unit Injection Series Installation and Injection:



1. Injection well spacing is 150 feet.



2. Install the centermost injection well first and then move outward to either side unless noted.



3. Collect groundwater screening samples from the target aquifer during well drilling for on-site analysis of Cr6+ using HACH kit; and also collect



screening sample during well development for on-site analysis using HACH kit.



4. If the well is contaminated above 200 µg/L of Cr6+, drill the next well outward. If the well contamination is less than 200 µg/L of Cr6+, consult with the



Contracting Officer if next well is needed. If the outer most well is contaminated with Cr6+ above 200 µg/L for any injection series, consult with the



Contacting Officer if additional wells are needed.



5. The Contractor shall install and inject into injection series LB3 and LB4 first prior to injecting into other series in the Lower aquifer A-3b/c unit.



6. The Contractor shall install and inject into injection series LB2 prior to injecting into LB1 to prevent drawing the lactate solution from INJ-LB1-113 and



INJ-LB1-114 into the extraction well.



7. Injection into expanded series F1, F2, and F3 will be necessary only when the ORP readings in the injection wells become positive, i.e., greater than 0



mV and there is upgradient Cr6+ plume contamination.



8. Expanded series F1 shall be injected first to avoid extracting lactate solution from INJ-L-29 and P-MW-22D.



9. Expanded series F2 shall be conducted after completion of series F1 injection.



10. Expanded series F3 can be conducted anytime independent of series F1 and F2 injection. The injection into INJ-L-36 and INJ-L-37 shall not be



needed under normal circumstances. The two wells shall be treated only if hexavalent chromium is detected in these two wells. The wells shall be



injected under pressure to achieve 10 gpm.



11. The Contractor shall inject into expanded series F1 and F3 concurrently whenever possible.



12. All Lower Aquifer A-3b/c Injection Series shall follow this general approach. Additional specific requirements for select injection series are listed below.



Approach for Injection Series LB1:



1. Install all four injection wells. Collect groundwater screening samples from the target aquifer unit (A-3b) and also A-3c and then use the results to



determine the screen depths.



Approach for Injection Series LB2:



1. Install INJ-LB2-121 first per the groundwater screening procedures outlined above. Proceed to INJ-LB2-122 and then INJ-LB2-123 per the



groundwater screening procedures outlined above. Collect groundwater screening samples from A-3b and A-3c unit to determine the screen depths.



Approach for Injection Series LB3:



1. Install EX-LB-102 first per the goundwater screening procedures outlined above. Collect groundwater screening samples from A-3b and A-3c unit to



determine the screen depths. If EX-LB-102 has Cr6+ above 200 µg/L, proceed to install INJ-LB3-134 following the groundwater screening procedures



outlined above.



2. Install INJ-LB3-134 per the groundwater screening procedures outlined above.



3. If INJ-LB3-134 has Cr6+ above 200 µg/L, proceed to install INJ-LB3-133 following the groundwater screening procedures outlined above.



4. Following the same procedures to install INJ-LB3-132, and then INJ-LB3-131 in that order per the groundwater screening procedures outlined above.



Approach for Injection Series LB4:



1. Install EX-LB-103 first per the groundwater screening procedures outlined above. Collect groundwater screening samples from A-3b and A-3c unit to



determine the screen depths. If EX-LB-103 has Cr6+ above 200 µg/L, proceed to install INJ-LB4-141 following the groundwater screening procedures



outlined above.



2. Install INJ-LB4-141 per the groundwater screening procedures outlined above.



3. If INJ-LB4-141 has Cr6+ above 200 µg/L, proceed to install INJ-LB4-142 following the groundwater screening procedures outlined above.



4. Following the same procedures to install INJ-LB4-143 per the groundwater screening procedures outlined above.



Approach for Injection Series LB5:



1. Install INJ-LB5-152, INJ-LB5-153, INJ-LB5-154 first per the groundwater screening procedures outlined above. Collect groundwater screening



samples from A-3a and A-3b unit to determine the screen depths.



2. If INJ-LB5-152 has Cr6+ above 200 µg/L, proceed to install INJ-LB5-151 following the groundwater screening procedures outlined above.



3. If INJ-LB5-154 has Cr6+ above 200 µg/L, proceed to install INJ-LB5-155 following the groundwater screening procedures outlined above.



4. If INJ-LB5-155 has Cr6+ above 200 µg/L, proceed to install INJ-LB5-156 following the groundwater screening procedures outlined above.



Approach for Injection Series LB6:



1. Install INJ-LB6-161 and INJ-LB6-162 first per the groundwater screening procedures outlined above. Collect groundwater screening samples from



A-3a and A-3b unit to determine the screen depths.



2. If INJ-LB6-162 has Cr6+ above 200 µg/L, proceed to install INJ-LB6-163 following the groundwater screening procedures outlined above.
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